Fabrication and characterization of non-enzymatic glucose sensor based on ternary NiO/CuO/polyaniline nanocomposite.
Novel nickel and copper oxide nanoparticle modified polyaniline (PANI) nanofibers (NiO/CuO/PANI) were fabricated and used as a non-enzymatic sensor for detecting glucose. PANI nanofibers were prepared through electrodeposition, whereas nickel and copper oxide nanoparticles were deposited on PANI nanofibers by electrodeposition and electrochemical oxidation in situ. The morphology and structure of NiO/CuO/PANI nanocomposites were characterized by field emission scanning electron microscopy (FE-SEM), X-ray diffraction (XRD), Raman spectroscopy, and Fourier transform infrared (FT-IR). The as-prepared NiO/CuO/PANI electrode was employed for non-enzymatic glucose detection in alkaline electrolyte and showed better electrocatalytic activity compared with the PANI, CuO/PANI, and NiO/PANI electrodes. Consequently, an amperometric electrode of glucose was achieved under 0.6 V versus Ag/AgCl with a wide linear range from 20 to 2500 μM (R(2) = 0.9978) and a low detection limit of 2.0 μM (signal/noise [S/N] = 3). This electrode can effectively analyze glucose concentration in human serum samples, avoiding interference, and is a promising non-enzymatic glucose sensor due to its low overpotential, high sensitivity, good selectivity and stability, fast response, and low cost.